In this study we extend the concept of I-asymptotically lacunary statistical equivalent sequences by using the sequence p = (p k ) which is the sequence of positive real numbers where θ is a lacunary sequence and I is an ideal of the subset of positive integers. MSC: 40G15; 40A35
Introduction
The concept of I-convergence was introduced by Kostyrko et An ideal is called non-trivial if N / ∈ I, and a non-trivial ideal is called admissible if {n} ∈ I for each n ∈ N.
Definition . A family of sets F ⊂  N is a filter in N if and only if:
(ii) For each A, B ∈ F, we have A ∩ B ∈ F.
(iii) For each A ∈ F and each B ⊇ A, we have B ∈ F. Definition . A real sequence x = (x k ) is said to be I-convergent to L ∈ R if and only if for each ε >  the set
Proposition . I is a non-trivial ideal in N if and only if F = F(I)
The number L is called the I-limit of the sequence x (see [] ).
Remark  If we take I = I f = {A ⊆ N : A is a finite subset}. Then I f is a non-trivial admissible ideal of N and the corresponding convergence coincides with the usual convergence.
A lacunary sequence is an increasing integer sequence θ = (k r ) such that k  =  and h r = k r -k r- → ∞ as r → ∞. The intervals determined by θ are denoted I r = (k r- , k r ] and the ratio k r k r- is denoted by q r . In , Marouf presented definitions for asymptotically equivalent sequences and asymptotic regular matrices.
Definition . []
Two nonnegative sequences x = (x k ) and y = (y k ) are said to be asymptotically equivalent if
and it is denoted by x ∼ y.
In , Patterson defined asymptotically statistical equivalent sequences by using the definition of statistical convergence as follows.
Definition . (Patterson [] ) Two nonnegative sequences x = (x k ) and y = (y k ) are said to be asymptotically statistical equivalent of multiple L provided that for every > , Definition . Let θ = (k r ) be a lacunary sequence, two number sequences x = (x k ) and y = (y k ) are said to be strong asymptotically lacunary equivalent of multiple L provided that
In , Savaş and Patterson gave an extension on asymptotically lacunary statistical equivalent sequences, and they investigated some relations between strongly asymptotically lacunary equivalent sequences and strongly Cesáro asymptotically equivalent sequences. More applications of the asymptotically statistical equivalent sequences can be seen in [-].
Definition . []
Let θ = (k r ) be a lacunary sequence and let p = (p k ) be a sequence of positive real numbers. Two number sequences x = (x k ) and y = (y k ) are said to be strongly asymptotically lacunary equivalent of multiple L provided that
∼ y) and simply strongly asymptotically lacunary equivalent if L = .
Definition . Let p = (p k ) be a sequence of positive real numbers. Two number sequences x = (x k ) and y = (y k ) are said to be strongly Cesáro asymptotically equivalent to L provided that
∼ y) and simply strongly Cesáro asymptotically equivalent if L = .
The following definitions are given in [] .
In this case, we write x k → L(S(I)). The class of all I-statistically convergent sequences will be denoted by S(I).
Definition . Let θ be a lacunary sequence. A sequence x = (x k ) is said to be I-lacunary statistically convergent to L or S θ (I)-convergent to L if, for any ε >  and δ > ,
In this case, we write x k → L(S θ (I)). The class of all I-lacunary statistically convergent sequences will be denoted by S θ (I). http://www.journalofinequalitiesandapplications.com/content/2013/1/270 Definition . Let θ be a lacunary sequence. A sequence x = (x k ) is said to be strong
In this case, we write x k → L (N θ (I) ). The class of all strong I-lacunary statistically convergent sequences will be denoted by N θ (I).
Throughout I will stand for a proper admissible ideal of N, and by sequence we always mean sequences of real numbers.
Recently, Savaş defined I-asymptotically lacunary statistical equivalent sequences by using the definitions I-convergence and asymptotically lacunary statistical equivalent sequences together.
Definition . []
Let θ = (k r ) be a lacunary sequence; the two nonnegative sequences x = (x k ) and y = (y k ) are said to be I-asymptotically lacunary statistical equivalent of multiple L provided that for every ε >  and δ > ,
In this case we write x
Main results
In this section we shall give some new definitions and also examine some inclusion relations.
Definition . Let θ = (k r ) be a lacunary sequence and let p = (p k ) be a sequence of positive real numbers. Two number sequences x = (x k ) and y = (y k ) are said to be strongly I-asymptotically lacunary equivalent of multiple L for the sequence p provided that
In this situation we write x
If we take p k = p for all k ∈ N, we write x
Definition . Let θ = (k r ) be a lacunary sequence and let p = (p k ) be a sequence of positive real numbers. Two number sequences x = (x k ) and y = (y k ) are said to be strongly Cesáro I-asymptotically equivalent of multiple L provided that Theorem . Let θ = (k r ) be a lacunary sequence. Then:
∼ y and ε >  be given. Then
and so
Then, for any δ > ,
(b) Let x and y be bounded sequences and x
Then, for any δ > , 
Theorem . Let x and y be bounded sequences, inf
Proof Suppose that x and y are bounded and ε > . Then there is an integer K such that |
Thus we have x . Let ε >  and define the set
We can easily say that S ∈ F(I), which is the filter of the ideal I,
and it completes the proof.
For the next result, we assume that the lacunary sequence θ satisfies the condition that for any set C ∈ F(I), {n : k r- < n < k r , r ∈ C} ∈ F(I). Let
for all j ∈ T. It is obvious that T ∈ F(I). Choose n is any integer with k r- < n < k r , where r ∈ T,
Choose ε  = ε  B and in view of the fact that {n : k r- < n < k r , r ∈ T} ⊂ R, where T ∈ F(I), it follows from our assumption on θ that the set R also belongs to F(I) and this completes the proof of the theorem. http://www.journalofinequalitiesandapplications.com/content/2013/1/270
